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ABSTRACT 

The document briefly presents career infoi:matioh in 
the field of aerospace, industry. Employment exists in three areas: 
(1) professional and technical occupations in research and 
development (engineers, scientists, and technicians) ; (2) 
administrative, clerical, and related oqcupations (engineers, 
scientists, technicians, clerks, secretaries, stenographers, typists, 
tabulating machine and computer operators, and other office 
personnel) ; and (3) production occupations (sheet metal work, 
machining and tool fabrication, other metal-processing, assembly and 
installation, inspecting and testing, flight checkout, materials 
handling and maintenance, and custodial) . Aerospace employment is 
expected to rise by the mid-^1980«s. Job opportunities are most 
favorable for highly-trained scientists, engineers, and technicians. 
Less skilled and unskilled workers ar^ needed to fill entry level 
production positions. (Employment statistics for the industry up to 
December 197 5 are provided.) (Author/EC) 
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Editor's Note: The followfng general Introduction to the-dubject. 
of careers In the aerospace Industry stems from the many re- 
quests for career information received; by the Association from, 
students, teachers and others, in limited space, it Is at best 
an overview and cannot therefore provide an insight Into the 
hundreds of rewardJhg Job cAtegorfes which aerospace activity 
envelops. ) 



Firms that engage Irt the research, developmerit arid pro- 
duction of aTrcraft, missiles, spacecraft and associated 
jjp m e n t m ake ntx vi/hat is knovi / n as the "aerospace^ 



industry.'* In 1974v alnfTOst ^enriilliorr peopleirorked rrr 
the Industry; the bulk of them In the manufacture and 
assembly of 'complete aircraft, aircraft engines, propellers, 
and auxiliary parts and equipment; the remainder In mis- 
siles and spacecraft and in companies that make elec- 
tronic equipment and instruments for aircraft, missiles, 
and spacecraft* Thousands of workers in other industries 
produced parts, machinery, and equipment used In the 
manufacture of aerospace vehicles. Also, thousands of 
federal workers were engaged In aerospace related wofk, 
because the government Is a major purchaser of the In- 



dustry's products. 



Nature of the Industry 

Although there are many kinds of aircraft, missiles, and 
spacecrpft, they all have the same basic components: a 
frame to hold and support the rest of the vehicle, an en- 
gine or engines to pi-opel the vehicle, and a guidance and 
control system. 

Types of aircraft vary from small personal or business 
planes that cost not much more than an automobile, to 
multi-million dollar jumbo transports and supersonic 
fighters. 

Missiles are chiefly for military use. Some are capable 
of traveling only a few miles, others have intercontinental 
ranges of 7000 nr^iles or more. 

Most of the country's spacecraft are built for the Na- 
tional Aeronautics and Space Administration and the De- 
partment of Defense to explore outer space or to monitor 
conditions within the earth's atmo3phere. 

Major aircraft, missile and spacecraft firms contract 
with government or private business to produce an aero- 
space vehicle. As contractors, they are responsible for 
managing and coordinating the entire systems develop- 
ment. Scientists and engineers, usually In a laboratory 
environment, continuously work on expanding the tech- 
nological *ase needed for new products. When sufficient 
iechnology Is In hand the firm's engineering department 
commences with preliminary design and development 
testing. When the design has been proved, final design 
drawings and specifications for the product are prepared 
and go to the production department where planners v\^ork 
on the many details regarding machines, materials, and 
operations needed to manufacture the vehicle. Production 
4ftGUJdea-desiqnlng and producing the tools dnd fixtures 
needed to produce thousands of parts and accessories 
that make up an aerospace vehicle. Parts and components 
are Inspected and tested many times before beln^ as- 
sembled, and completed systems are examined for con- 
formance to specifications. Before a finished vehicle Is 
delivered, it is checked out by a team of Inspect J T^ tAMd ^ 
flight-tested. 

Aircraft, missiles, and spacecraft manufacturers gen- 
erally make many components of a craft and do ffnal 



assembly work. Hov\/ever, because there are so many spe- 
cialized components that make up the complete systems, 
much of the work is subcontracted to other firms. There 
are thousands of subcontractors involved in the produc- 
tion of parts that go Into aerospace vehicles. Some sub- 
contractors make parts or supplies such as bearings, 
rocket fuels, or special lubricants. Others produce sub- 
assemblies such as communication or guidance equip- 
^ ment, or major components such as jet engines. 

Because of the complex and changing nature of aero-' 
^ space technology, firms need workers with many different 
job skills that vary according to their fields of interest. 

Occupations in the Industry 

Professionai and Technical Occupations. Research and 
development (R&D) are vital to the aerospace Industry. 
Efforts are being made to develop vehicles with greater 
speeds, ranges, and reliability. Engines with more power 
and new sources of rocket propulsion such as nuclear and 
electric energy are being investigated and may be avail- 
able in the future. Metals and plastics are continually 
being explored for wider capabilities, as are electronic 
guidance and communication systems. The pace of dis- 
covery in aerospace techonolgy Is so rapid that some 
equipment becomes obsolete while still in an experimental 
stage or soon after being put Into production. 

Emphasis on R&D makes the aerospace industry an 
Important source of jobs for technical personnel. Almost 
one-fourth of all employees ace engineers, scientists, and 
technicians, a considerably higher proportion than in most 
other manufacturing Industries. 

Many kinds of engineers and scientists work in the 
aerospace industry. Electronic, electrical, aerospace, 
chemical, nuclear, mechanical, and Industrial engineers 
are among the larger engineering classifications. Scien- 
tists in the industry Inclu^je physicists, mathematicians, 
chemists, metallurgists, and astronomers. Aerospace en- 
gineers and scientists work In a wide and varied range 
of applied fields such as materials and structures, energy 
and power systems, and space sciences. 

Among the many types of workers assisting scientists 
and engineers are technicians such as draftsmen, mathe- 
matics aides, and engineering and science technicians. 
Engineers and scientists also work with other technical 
personnel such as production planners, who plan the 
layout of machinery, movement of materials, and se- 
quence of operations for efficient manufacturing proc- 
esses, and technical Illustrators who help prepare man- 
uals and. other technical literature describing the opera- 
tion and maintenance of aerospace products. 

Administrative, Clerical, and Related Occupations. Man- 
agerial and administrative jobs generally are comparable 
to similar jobs in other Industries, except that they are 
often filled by engineers, scientists, and other technical 
personnel. People In these jobs Include executives re- 
sponsible for the direction and supervision of research 
and production and officials In departments such as sales, 
purchasing, accounting, and Industrial relations. The In- 
dustry also employs many thousands of clerks, secretar- 
ies, stenographers, typists, tabulating machine and com- 
puter operators, and other office personnel. 

Production Occupations. About one-half of all workers In 
the aerospace Industry have plant or production-related 
jobs. Production workers can be classified in the follow- 
ing groups: Sheet metal work; machining and tool fabri- 
cation; other metal-processing; assembly and installation; 
Inspecting and testing; flight checkout; and materials 
^ andling, maintenance, and custodial. 
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Aoroapaco ■ng/ntart (A&B) ploy a 
vital role In Amorlca'o oorospaco ac> 
tlvltlos. Enginoert working In tho air- 
craft field ara usually called aero* 
nautical engineers. Thooe in the field 
of mioslles, rockets, and spacecraft 
often are referred to ao astronaullcal 
engineers. Aerospace engineers usu- 
ally hava degrees In both fields. 

In aerospace the sc/anlJsl (C) Is a key 
man in Research and Development 
(R&O). He diracts himself to the dis- 
covery of new products and proces- 
ses. While tho engineer applies his 
skill to solving specific problems with 
known facts, the scientist probes the 
unknown. He seeks to know "why?"* ^ 
rather than "how?"; and he attempts 
to present the rules upon which the 
engineer may build, 

Managar/a) positions (0)' In aerospace 
are often filled by engineers, scien- 
tists, and other technical personnel 
who are responsible for the direction 
and supervision of research, develop- 
ment and production. 





AMMambiy and Inttallatlon workart 

(E&F) Inclvicia final asiomblors of 
comploto aircraft, mlssllo or rockot 
assembi/ mochanica, and atsombloro 
opoclalizing in bihor ayatomo ouch as 
powor planta. oloctrical wiring, boat- 
ing, vontilation and plumbing. 

ShiaUmatMl workan follow bluoprlnts 
and otiior onglnooring information to 
oliapo comploto porta from olioots of 
motal by liond or moohlno mothods. 

MacA/nary and tool ttbrlqttlon work- 
oro sliapo and finish motal parta with 
machino toolo, as woll as producing 
tjigs, fixturoa, toold, and dloa roqulrod 
for tho production and assombly of 
parts for aorospaco vohicloa. 

Olhmr mafaf-procaaa/ng ¥H>rk9r» (G&H) 
uao mochanlcaf and oloctrical dovlcos 
to form and Join fabrlcatod porta and 
/chomlooily and hoot-troot porta to 
cloan, ohongo or protoct tlioir our- 
facoa or structural conditions. 

IntpMOtlng and faa(/ng workwt In- 

ciudo inspootors who oxamino com- 
pononto ordorod from othor firms, ma- 
chino parts inapoctors and fabrication 
and oaaombly Inapoctora. 

PUgbt checkout workara (l&J) chock 
out ovory part of an aircraft or spaco^ 
Cfruft bofOrO ltd first flight. 



Employment in the Industry 

From December 1968 to December 1971, aerospace em- 
ployment dropped from 1,403,000 to 924,000. It then pro- 
ceeded to climb to 973,000 by December 1974. Current 
estimates Indicate that during 1975, aerospace employ- 
ment will decrease by 2.8 percent — to 946,000 at year 
end. 

Production worker ernployment Is expected to decrease 
from 483,000 In December 1974 to 463,000 by year -end- 
1975 — a decrease of 4.2 percent, while scientists and 
6nglneers-:deGfeasflti£om-ifi6;0G0nto=4:63^GG0r^itido^ 



percent, and technicians remain steady at 67,000 during 
the same period of time. The employment of clerical, 
administrative and maintenance personnel Is expected to 
decrease by 1.6 percent, from 257,000 to 253,000. 

It Is estimated that 55,400 people, Including 6900 scien- 
tists and engineers, will be employed In the final assembly 
of transport aircraft at the end of 1975. Thl^ estfmate 
compares with 63,600 workers at the ertd of 1974, and a 
high In recent years of 126,200 reached at the end of 
1968. Jhese figures do not Include transport-related em- 
ployment of subcontractors and engine manufacturers. 

Employment In missiles, space vehicles and parts Is 
predicted to remain at 209,000 at the end of 1975, the 
same as 1974. The area of **other related products," which 
Includes other aerospace and non-aerospace products 
manufactured In plants primarily devoted to aerospace, 
will remain steady at about 210,000 employees. 

Aerospace jobs exist In almost every state. The largest 
concentration Is In California. Other states with large 
numbers of aerospace jobs Include New York, Washing- 
ton, Connecticut, Texas, Florida, Ohio, Missouri, Penn- 
sylvania, Massachusetts, Kansas, Alabama, Maryland, New 
Jersey, and Georgia. 

By geographic regions, total aerospace employment Is 
expected to show an Increase of 8.7 percent In the South 
Atlantic area; however, this gain Is offset by the declines 
In other regions. The largest decline — 6.5 percent — is 
predicted for the Pacific area. 

AEROSPACE INDUSTRY EMPLOYMENT 
By Occupational Claaaiflcatlon 
Dacambar lOlt to Oacambar 1B7S 
(Emptoymant In Thouaanda) 
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• Forecast 

The aerospace Industry continued to be one of the na** 
tlon's primary employers of scientists and engineers for 
R&D. In 1974, the nation employed 360,000 scientists and 
engineers for R&D; aerospace accounted for nearly 20 
percent of the total with 70,300 workers In this category. 

Production workers* earnings in the aerospace Industry 
are higher than those in most other manufacturing indus- 
tries. In 1974, for example, production workers in plants 
making aircraft and parts averaged $5.40 an hour; pro- 
duction workers in all manufacturing Industries as a whole 
averaged about $4.40 an hour. 



A college degree in engineering or In one of the sciences 
usually is the minimum requirement for working as an 
engineer or scientist In the aerospace Industry. A few 
workers obtain these jobs without a college degree, but 
only after years of work experience and some college- 
level training. An undergraduate preparing for a career 
as an aerospace engineer or scientist should get as solid 
^a-ijackground as possible In mathematics and^physlcs. 
More specialized fields of the Industry require graduate 
-schoo^^ducatfon or on-^theHob Irafning. 

An Increasing number of technical occupations such as 
draftsmen and electronics technicians require two years 
of formal education In a technical institute or community 
college. Others may qualify through several years of di- 
versified work experience. 

Production jobs require many skill levels. Some less 
skilled jobs that require repetitive work can be filled by 
workers with little or ho training and can be learned 
quickly on the job. More skilled jobs require some com- 
bination of job related experience, high school or voca- 
tional education, and on-the-job training. Many workers 
often start at trainee level positions and work their way 
up to the more skilled occupations. 

Apprenticeship programs are sometimes available for 
craftsmen such as machinists, tool and die makers, sheet- 
metal workers, aircraft mechanics, or electricians. The 
programs vary in length from three to five years depend- 
ing on the trade and during this time the apprentfce han- 
dles work of progressively Increasing difficulty. Besides 
on-the-job training, the apprentice receives classroom 
instruction in subjects related to the craft. 

Because complex and rapidly-changing products re- 
quire highly trained workers, aerospace plants sometimes 
support formal training to supplement day-to-day experi- 
ence and help workers advance more rapidly. 



Outlook 

Employment in the aerospace industry Is expected to rise 
above recent levels by the mid-1 980's. Thousands of jobs 
will open each year because of the growth expected In 
the industry, and to replace workers who retire, die, or 
transfer to jobs in other industries. Job opportunities 
should be most favorable for highly-tralnedl workers such 
as scientists, engineers, and technicians. Less skilled and 
unskilled workers wil| also be needed to fill entry level 
production positions. 

Growing demand for civilian aircraft products Is an Im- 
portant element underlying the expected Increase In aero- 
space employment. The Increasing mobility of the popu- 
lation should encourage expanded use of large wide- 
bodied commercial aircraft and development of rapid air- 
taxi operations between major urban centers. Increa&ed 
business flying, expanded use of helicopters for such 
tasks as medical evacuation and traffic reporting, and 
exports of aircraft to foreign nations are some of the 
other major factors Influencing the growth of civilian air- 
craft manufacturing. 

A large proportion of aerospace products are primarily 
for national defense and to advance the nation's goals 
In space. Therefore, the Industry's future depends largely 
on the level of federal expenditures. Changes In these ex- 
penditures usually have been accompanied by sharp fluc- 
y itlons In aerospace employment. 



